Introduction
Search of deviations of gravitational interaction from inverse-square law (ISL).
• 10 -11 -10 -9 сm -neutrons at the energy of the order of electron volt.
• 10 -4 -10 -2 сm -the laboratory experiments on gravitational interactions of bodies.
• 10 -10 -10 -4 сm -thermal and cold neutrons.
A method of using a gravitational UCN spectrometer for search of long-range forces between neutrons and atoms is proposed. The constraints on the strength of long-range forces within the range of 10 -10 -10 -4 cm can be obtained from experiments on measurements of the total cross section of interaction of UCN with atoms of noble gases ( He, Ne, Ar, Kr ) and data on the coherent neutron scattering length of the nucleus. 3 The scattering amplitude of a neutron by atoms is written as the sum the neutron scattering amplitude corresponding to the nuclear interaction the amplitude of neutron-electron scattering the spin independent amplitude which likely to be arisen as a result of exchange by a conjecture boson with mass
The potential of interaction is written as the Yukawa potential Is dimensionless coupling constant where and are masses of interacting particles, is the nucleon mass is effective radius of interaction
The measurement of UCN storage time in the trap consist from measurements of the number of UCN in the trap at the moment after closing the entrance valve (2) and the number of UCN in the trap at the moment . The storage time is defined according to the formula
Two experimental methods:
Firstthe method of total cross section measurement, where the exit foil (6) is removed from the guide.
Secondthe one of above-barrier neutron measurements using the exit foil (6). The neutrons obtained the energy of the order of thermal one escape from the trap, while the ones obtained the energy about 10 -7 eV can overcome the potential barrier of the foil (6) and will registered by the detector (7).
Measuring the total cross section of a neutron and atoms of gas. ( experiment )
The probability of UCN storage in a trap is the sum of probability of UCN losses:
-the neutron decay probability -the probability of UCN losses due to interaction with gas atoms -the probability of UCN losses due to interaction with trap walls
The probability of UCN losses owing to interaction with atoms of gas is calculated according to the formula 
The flux of atoms is equals where gas density
Calculations give the following result where a function is equals:
[cm ] 2.687 10 mbar 273
The value of an expected experimental effect Dependence of an expected experimental effect on parameters and for the helium case (exchange by a vector boson) The analysis for the effect of the long-range forces can be done with used the following equation.
In the case of the transmission method the coherent cross section is equal 
The method of measuring the flux of above-barrier neutrons
The number of neutrons scattered within an energy interval from to by UCN collision with the trap walls is equal to is probability per one collision that UCN up scattered is frequency of UCN collision With gas at density the same number will be equal to is a probability that UCN will be up scattered due to interaction with the flux of 
